Health care spending varies widely between geographic regions, but there is disagreement regarding the appropriate policy response.
1 Regional policies include reducing Medicare payment rates in high-spending regions, 2 limiting the supply of health care facilities using certificate-of-need criteria, and implementing care-improvement collaboratives. The Institute of Medicine opposed regional policies in favor of hospital-and health care professional-focused policies, such as bundled payments, accountable-care organizations, and value-based payments. 3 Their concern was that substantial variation in Medicare spending occurs within geographic regions 3-5 and highperforming hospitals and health care professionals in lowperforming regions would be unfairly penalized by regional policies. To further inform this debate, we compared the amount of spending variation that occurs between regions vs between hospitals.
Methods | Using claims for all Medicare fee-for-service beneficiaries from January 1, 2008, through December 31, 2008, we summed Medicare payments for hospital and post-acute care services (skilled nursing facilities, home health, and inpatient rehabilitation) for episodes spanning from inpatient admission to 30 days after discharge. Physician payments-a small proportion of both the total episode payments and the variation in episode payments-were not included. Payments were standardized to remove Medicare's geographic adjustments.
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Ten common conditions were included in the analysis (Figure 1) , identified using 27 Medicare Severity Diagnosis Related Groups (MS-DRGs). We normalized episode payments within each MS-DRG to a mean (SD) of 0 (1) to facilitate comparisons across MS-DRGs. Each episode was linked to the hospital with the initial admission and the hospital referral region (HRR). 7 We then estimated the average normalized episode payment across all episodes for each originating hospital. Our sample included 3086 hospitals that provided at least 50 episodes across the 10 conditions in 2008; the median value for a hospital was 515 episodes. We excluded HRRs with fewer than 3 hospitals and hospitals with fewer than 20 episodes of a particular condition. Using hospitals as the unit of analysis, we estimated a hierarchical regression model with HRR random intercepts to estimate episodespending variance components at the hospital and HRR levels. Institutional review board approval was obtained from RAND Corporation.
Results | There were between 3 and 72 hospitals per HRR. Hospital referral regions were associated with between 7.3% (gastrointestinal tract bleeding) and 29.4% (joint replacement of lower extremity) variation in spending, with considerable differences across conditions (Figure 1 ). Conditions that more frequently involved post-acute care had a greater proportion of HRR-level spending variation. Figure 2 shows the range of hospital episode spending in each HRR. Hospital episode spending was calculated as the average of normalized Medicare spending across episodes for the 27 MS-DRGs in the sample. Hospital referral regions are 
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ranked from lowest to highest median spending along the x-axis. Each bar represents the range between the lowest-and highest-spending hospital in an HRR, with the median denoted by an orange line. There is a great deal of overlap between HRRs in the range of hospital spending. For example, the lowest-spending HRR contains a hospital with higher spending than the lowest-spending hospital in the highestspending HRR.
Discussion | Variation in Medicare spending for episodes of acute and post-acute care was driven by both hospital-based and regional factors. Total Medicare spending was also affected by the volume of episodes. While hospital-level factors accounted for most of the variation in episode spending, region also played an important role, particularly for episodes that commonly involve post-acute care. Post-acute care is particularly important given that it accounts for the largest share of variation in per capita Medicare payments.
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These results are consistent with a prior study 4 of per capita spending in areas within HRRs and inform the continuing debate regarding provider-vs region-level policies to address variation in spending. 3 Because higher-and lower-spending hospitals are located within regions, region-level policies, such as global reductions in payments, would be expected to penalize lower-spending hospitals. However, our results suggest that there is an important regional component driving cost variation for conditions with more post-acute care spending that should be considered in any payment reform. 
